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英文缩写 英文全名 中文名称 
AF Activation function 转录激活功能域 
AR androgen receptor 雄激素受体 
ATRA All-trans-retinoic acid  全反式视黄酸 
9-cis-RA 9-cis- retinoic acid  9-顺式维甲酸 
CREB cAMP-response element-binding protein cAMP 应答元件结合蛋白 
DAPI 4,6-diamidino-2-phenylindole dihydrochloride 4,6二氨基 2苯基吲哚 
DBD DNA-binding domain DNA 结合结构域 
DD Death domain 死亡结构域 
ER Estrogen receptor 雌激素受体 
GR glucocorticoid receptor 糖皮质激素受体 
IB inhibitory protein of NF-B 核因子抑制蛋白 
IKK IB kinase 核因子抑制蛋白激酶 
IFN-β   Interferon-Beta 干扰素 β 
LBD ligand-binding domain 配体结合区 
IL-6 Interleukin-6 白细胞介素 6 
MR mineralocorticoid receptor 盐皮质激素受体 
MMP                               
MCP-1 
Matrix metalloproteinase






NES nuclear export signal 出核信号 
NF-B nuclear factor-kappa B 核因子 k B 
NLS nuclear localization sequence 核定位序列 
NR nuclear receptor 核受体 
Nur77                            Orphan nuclear recetor 孤儿核受体 
PBS Phosphate-buffered saline 磷酸盐缓冲液 
PCR Polymerase Chain Reaction 聚合酶链式反应 
PR progesterone receptor 孕激素受体 
RAR retinoic acid receptor 视黄酸受体 
RHD Rel homology domain Rel同源结构域 
RIP receptor interacting protein 受体连接蛋白 
RXRα retinoid X receptor 视黄素 X 受体 
siRNA Small interference RNA 干扰小 RNA 
TNFα Tumor necrosis factor 肿瘤坏死因子 
TNFR  tumor necrosis factor receptor 肿瘤坏死因子受体 
TRAF TNFR-associated factor TNFR 连接因子 
TRAF6   TNF Receptor Associated Factor 6 肿瘤坏死因子受体相关因子 6 
TR thyroid hormone receptor 甲状腺激素受体 
































实上，我们近期已发现 Nur77对于雷公藤红素发挥抗炎作用及其调控 TRAF2 和
P62 相互作用是必须的，结合本研究，我们认为 Nur77作为雷公藤红素在抑制乳
腺癌发生发展中高度激活的 mTOR 信号通路中的关键调节因子，很可能也与
mTOR 信号通路激活过程中和 P62 发生相互作用相关。因此这些发现为我们开发
以 Nur77 为靶点，以抑制炎症的同时抑制 mTOR 信号通路的激活而治疗乳腺癌
的低毒高效药物提供理论基础和实验依据。 
第二章中，我们主要研究维甲酸 X 受体 α（RXRα）在非酒精性脂肪性肝炎
中的作用及其调控机制。RXRα是配体依赖的核受体家族的重要成员，在炎症反
应和代谢障碍中可能扮演着至关重要的角色。目前除了控制饮食 NAFLD 尚无
























胞质定位的 RXRα可与炎症信号蛋白 TRAF6 相互作用，激活 NF-κB信号通路。
更有趣的是，K-80003 可通过抑制 RXRα 与 TRAF6 的相互作用，抑制炎症反应
从而阻止小鼠非酒精性脂肪性肝炎的发生，而并没有像传统 RXR 的配体一样出
现临床不良反应。因此综上所述，在非酒精性脂肪性肝炎这种慢性炎症反应的微





























Members of the nuclear receptor superfamily are critical regulators of cell growth, 
proliferation, differentiation, metabolism, inflammation, immune response and 
apoptosis. Abnormal expression and function of nuclear receptors can lead to various 
diseases and cancer. The current studies aim to investigate the function and the 
underlying molecular mechanism of nuclear receptors Nur77 and Retinoid X 
receptor-alpha (RXR) in inflammation and cancer. 
The first part of the thesis relates to the function and mechanism of orphan nuclear 
receptor Nur77 in breast cancer.  As an immediate-early response gene, Nur77 plays 
a critical role in regulating diverse biological processes including inflammation in 
response to external and internal stimuli. It is overexpressed in cancer cells, and its 
expression can be potently induced by a variety of inflammatory cytokines. 
Mechanistically, Nur77 like other nuclear receptors acts as a transcriptional factor. 
However, it could also act in the cytoplasm including its mitochondrial targeting and 
apoptosis induction. We recently reported that celastrol binding to Nur77 could 
promote its translocation to mitochondria where it interacts with TRAF2 and p62 to 
induce autophagy of dysfunctional mitochondria, thereby alleviating inflammation. 
Here we showed that celastrol is very effective in inhibiting the growth of 
triple-negative breast cancer cells. By using in vitro and PyMT transgenic mammary 
tumor animal models, we found that Nur77 was required for the inhibitory effect of 
celastrol. Mechanistically, we found that Nur77 was required for the 
anti-inflammatory effect of celastrol likely through its interaction with TRAF2 and 
p62 that we reported. Importantly, we found that Nur77 could mediate the inhibitory 
effect of celastrol on the activation of mTOR, which is critical for the growth and 
progression of breast cancer cells. Such an effect of Nur77 could be also attributed to 
its interaction with p62 that is required for mTOR activation.  Together, these results 
provide important insight into the mechanism by which Nur77 modulates 
inflammation and mTOR activation and new strategy to develop celastrol-based 















The second part relates to the function and mechanism of RXR in nonalcoholic 
fatty liver disease (NAFLD). So far, few therapies exist for NAFLD and 
dietary therapy commonly prescribed remains problematic. Recent accelerated 
approval of Ocaliva (an agonist of nuclear receptor FXR) by FDA for treating primary 
biliary cirrhosis and fast track designation of another FXR agonist for treating 
non-alcoholic steatohepatitis (NASH) with liver fibrosis have stimulated excitement 
about targeting nuclear receptors for treating NAFLD. RXR is highly expressed in 
the liver and it plays a critical role in modulating inflammatory responses in the liver.  
We recently reported our identification of a new RXR ligand, K-80003, which binds 
RXR through a very unique mechanism that may impact RXR activity in NAFLD. 
The current study showed that compared with control group, long-term feeding of 
mice with MCD diet could cause abnormal RXRα expression in the liver, 
accompanied with macrophage infiltration and adipose accumulation. Interestingly, 
the cytoplasmic localization of RXRα was correlated with NF-κB activation, the 
secretion of several inflammatory factors secretion, and enhanced lipid drop 
accumulation in liver cells. The adverse effects of MCD diet were reversed when 
mice were administered with K-80003.  Mechanistically, we found that that upon 
Toll-like receptor (TLR)4 activation, RXRα interacted with TRAF6, resulting in 
TRAF6 ubiquitination and NF-κB activation. Treatment of cells with K-80003 could 
suppress RXR-dependent NF-κB activation by inhibiting RXR interaction with 
TRAF6. Together, these data provide exciting new mechanistic insights into the role 
of RXR in the onset and progression of NAFLD and suggest that K-80003 or 
analogs may represent promising leads for developing new therapeutics for treating 
NAFLD.  
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